Korea and Japan have the highest prevalence of gastric cancer in the world, and the detection rate of early gastric cancer (EGC) is high with the development of mass screening methods. (1 was 37.9. Up to about the 20th to 25th cases, the slope decrease in the learning curve for LADG was more apparent than for ODG, although they both reached plateaus after the 50th cases. The mean number of retrieved lymph nodes reached the overall mean after the 30th and 40th cases for ODG and LADG, respectively. For ODG, complications were evenly distributed throughout the subgroups, whereas for LADG, complications occurred in 10 (33.3%) of the first 30 cases. Conclusions: Compared with conventional ODG, LADG is feasible, in particular for a surgeon who has had much experience with conventional ODG, although LADG required more operative time, slightly more time to get adequately retrieved lymph nodes and more complications. However, there were more minor problems in the first 30 LADG than ODG cases. The unfavorable results for LADG can be overcome easily through an adequate training program for LADG.
The LADG patients were limited to those that invaded the mucosa, submucosa or muscularis propria, without lymph node metastasis(7) on endoscopic ultrasonography or computerized tomography and those without concurrent malignant tumors in other organs or previous abdominal operation. The ODG patients who had resectable primary lesions and no distant metastasis by preoperative evaluations were enrolled.
Methods
The surgeon had no experience in participating in LADG as an assistant. But he prepared for LADG for 1 year through the observation of expert surgeons' operations, image training using videotapes and animal LADG on pigs. The point at which technical difficulties were overcome was defined as the point where the operation time reached its plateau. In addition, the learning curve was assessed regarding 2 aspects: proficiency in radical resection and postoperative morbidity and mortality. Since lymph node dissection is an important component of radical resection, the proficiency in radical resection was assessed with the mean number of retrieved lymph nodes of each sequential subgroups of 10 cases arbitrarily in both the ODG and LADG groups. Postoperative morbidity and mortality was checked in sequential subgroups of 30 cases because these events were non-continuous and relatively uncommon.
Among postoperative complications, gastric stasis, pleural effusion and bleeding from the anastomosis site were defined as follows.
Gastric stasis was defined as the situation where a patient had difficulty in passing food through the anastomosis site with subsequent retention of food material on simple abdominal X-rays and fasted for at least 1 day. Pleural effusion was defined as the situation where a patient was diagnosed with pleural effusion on simple chest X-rays and underwent interventions such as tube drainage or needle aspiration. Bleeding from the anastomosis site was defined as the situation where bleeding was identified at the anastomosis site by gastroduodenoscopy.
In cases where concomitant operations were performed, the operation time required for the concomitant operations was subtracted from the total operation time.
Operative techniques
All patients were placed in a supine position under general anesthesia.
LADG
At the day before operation, clipping was performed 2-to 
ODG
Among ODG patients, those who were suspected of having EGC underwent clipping 2 to 3 cm proximal to the lesion through the gastroduodenoscopic approach at the day before operation.
An upper midline incision was made starting from the xiphoid process to the point below or above the level of the umbilicus. 
1) Statistical analysis
The relationship between continuous variables was assessed by using the Student t test and ANOVA. The Chi-square test was used to compare categorical variables. To evaluate the learning curve according to operation time, the operation time was plotted for each group. A plateau phase was estimated from the moving average plotted on the scattergram by using the Loess fit method. All statistical analyses were performed by using SPSS version 15.0 (SPSS Inc., Chicago, IL, USA). A P-value of ＜0.05 was considered statistically significant.
Results
The mean age of the 180 patients was 60. The mean number of retrieved lymph nodes was 37.9 (ODG; 37.9
vs. LADG; 37.8). The demographic characteristics and clinical outcomes are shown in Table 1 . The mean operation time was 168.3 minutes for ODG and 183.6 minutes for LADG and the difference was statistically significant (P=0.007). There were no significant differences between the ODG and LADG groups in the frequency of combined operation, the extent of lymphadenectomy, the number of retrieved lymph nodes, transfusion requirement and the frequency of complications.
For ODG and LADG, the operation time, the mean number of retrieved lymph nodes, transfusion requirement and the frequency of complications were assessed in subgroups of 30 cases ( Table 2 ).
The operation time was significantly longer in the first 30 cases for both ODG and LADG. The overall morbidity rate was 12.2% for ODG and 16.7% for LADG, but the difference was not statistically significant. For ODG, complications were evenly distributed through the subgroups, whereas for LADG, complications occurred in 10 (33.3%) of the first 30 cases although they were not serious. Overall, complications occurred in a total of 26 cases (14.4%), but there were no serious complications or deaths (Table 3 ). There were no conversions to ODG in LADG patients. Fig. 1 shows the Cholecystectomy (4) Cholecystectomy (5) Hysterectomy (1) Hysterectomy (2) TURP (1) Appendectomy ( Gastric stasis (2) Intra-abdominal abscess (1) Gastric stasis (1) Pneumonia (1) LADG Wound infection (4) Gastric stasis (2) Wound infection (1) Gastric stasis (2) Anastomosis bleeding (1) Gastric stasis (1) Pneumonia (1) Anastomosis bleeding (1) Pleural eff usion (1) Toxic hepatitis (1) LADG = laparoscopy-assisted distal gastrectomy; ODG = open distal gastrectomy. (Fig. 2) .
Discussion
The patterns of overcome a learning curve vary among sur- In conclusion, the LADG compared with conventional ODG is feasible, in particular to the surgeon who has had much experience with conventional ODG although the LADG had more operative time, slightly more time to get the adequate retrieved lymph nodes and more complication however that was minor problem in the 30 th cases than the ODG. The unfavorable results of LADG could be overcome easily through an adequate training program for LADG.
